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pressure have no meaning as applied to elements of molecular dimensions, and it is only by taking the respective elements infinitely large compared with the corresponding spaces occupied by individual molecules that the measures of these quantities become independent of the effects of individual molecules.
The property that infinitesimal analysis can be applied to the solution of many problems in dynamics or other branches of mathematical physics, involving space distributions of matter, is explained by the extreme sinallness of the space occupied by each individual molecule in comparison with bodies which are regard as "of finite size". This smallness is illustrated by the fact that in a cubic centimetre of gas there are about 5.4 x 1019 molecules. It is therefore possible to choose an element of length, area, or volume so small that it may regarded as infinitesimal for purposes of analysis and yet so large in comparison with molecular dimensions that its structure may be treated as homogeneous instead of molecular.
Such an element we shall define to be a "differential element" of volume, mass, area or length as the case may be.1) We notice that similar considerations also lead to the conception and definition of a differential element of time, which shall be small compared with the times (such as a second) during which finite motions of finite bodies take place, and large compared with the time intervals defined by the motions of individual molecules.
The difference between thermodynamics and the kinetic theory (statistical mechanics), is that the former branch of study seeks to investigate certain properties of matter in terms of their effects considered with respect to differential elements of time and space as a whole, while the latter seeks to investigate the progress of events within these individual elements themselves.
CHAPTER V,
GENERALISED CONCEPTIONS OF ENERGY. IRREVERSIBILITY.
47. The notion of energy in its most general aspect. FroM considerations such as those briefly indicated in the last chapter, it can be seen that the principles of rational mechanics' (at any rate apart from statistical methods) can be only applied to explain phenomena that are both conservative and reversible.
1) The term physically small has also been • suggested for such elements and is used by Leathern, "Volume and Surface Integrals used in Physics",;p*..$;'